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A TABLE OF THE MODIFIED BESSEL FUNCTIONS

Kn(x) AND In(x) TO AT LEAST 60S FORn = 0, 1 AND x = 1, 2,

By
B. S. Berger and H. McAllister
Assisted By

R. Carpenter

The most extensive high accuracy tables of Kn(x) were computed by
J. C. P, Miller and C. E. Gwyther to 20S for the ranges n = 0, 1, 2, .
50 and x = 1, 2, 3, ..., 100. [1]. The tables presented here supplement
those of Miller and Gwyther by providing higher accuracy pivitol values

for the computation of Kn(x) in the middle range of the arguement.

Our computations were based on the ascending series
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Euler's constant y and the natural logarithm were taken from [2].
Depending on the magnitude of the arguement, x, between 80 and

120 terms were retained in the series (1) and (2). All computations




were carried out retaining 100 digits utilizing multiple precision

routines modified from [3]. A check was provided by the Wronskian

In(X) Kn+l(x) + In+l(x) Kn(X) = 1/x (3)

The number of digits shown in the table for each wvalue of
the arguement, x, corresponds to the number of digits to which the
equality (3) was satisfied when the computed values for In(x) and
Kn(x) were substituted. However it must be noted that (3) is satisfied
for arbitrary values of Euler's constant and the natural logarithm. In
order to reduce the possibility of error in these quantities, Euler's
constant was checked from several sources and the natural logarithms
were independently verified by the authors by comparison to the values

given in [2]}. Dr. John W. Wrench Jr. provided hand computed results of

high accuracy for x = 10. These were in complete agreement with the values

given here.

The computation of Kn(x) in the middle range of values, 2 < x < 40,
is a tedious task because of the slow convergence of the ascending series
and the low accuracy of the asymptotic expansions. This table provides
pivitol values for computation of Ko(x) and Kl(x) for any x through the
series, (4) and (5)

Ko(x—h) = Ko(x) I_(h) + 2 rzl K_(x) I_(h) (4)

K (e-h) = K (%) I_(h) + rzl K, +K_ G I (h) (5)
This method has been applied with good results by the author in [4].
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1398658818
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1248349888
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4541824868
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5363701637
1864877345
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2290757464
8078588412
2858343653
1014172936
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4591249627
1642266970
5883057969
2110299223
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3532778073
1273690773
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9451945249
3825584596
5808860555
7671878159
2023473318
4402496632
9762091810
5287796880
1666646372
7402409128
3822790127
5570381776
3127365237
4853310898
5743761133
4411444159
1999337701
2389236217

6932327466

A TABLE

7540001535
45988070235
7057801526
3841799808
6502183754
5154844431
9959402710
6862450622
4703820199
8163581223
3339496356
2297207537
1929581124
4276643536
0038966321
8249370805
8156080081
4758738091
8588788929
5028217154
8141603217
0376375719
3110663823
0641435183
9034564518
346281€200

6915625534

CF MODIFIED BESSEL FUNCTIONS

6173392615
4110238872
8481490724
0606848384
0611303019
4547761360
2436312679
4746211173
3285734780
7167468166
5892179647
9650328585
0226201063
8302635031
3643782738
0950212435
7099838184
2743271301
0478525703
2810542332
7376127143
1132493956
4846933129
2718053396
0704461567
32562858562

BL7L575748

8688996810
3458484151
3962964308
1584988625
7252633154
3212721831
3741919564
6512287261
3413797788
6880102634
49938650920
0369968825
5144523861
5625241503
9115725493
68293205973
8371474355
4044347031
7382433356
2663178347
080560231
6134687713
3125479479
408413634%
35347417307
3334615563

5165171357

6456017761
5530384442
8893733821
8457917075
5144481737
8673325881
2249340623
6157079566
5054754058
0541215150
1775675597
2395599015
7616791808
3340140117
6534859657
8004478430
2223330282
0510309088
8566043833
1528291385
6557709291
6383783107
0559677021
7533323166
1772575044
7226819804

2355668358

9591685535
0543185617
6344907299
8058173093
4T65844353
1582016060
1051131250
3294575684
8756913790
9867316138
0555470845
7496657719
93672004465
43524814186
5482355359
8492524795
9381360619
8884880816
7430746465
9416506728

3925461773

3038174951

9475837115

5895552314

9361508759

2271658738

3718008867

8234623784
6640539863
7966779086
0661421967
6063427608
5383906764
2437023217
6478715286
9286315747
0240728520
8886487069
7575159020
8054003547
9847086275
1404417458
6969211141
4756119181
6334783722
2267621839
5354178218
6027087342
632420429
042269820
48784800
0672875
433242

37452

0168863706
9293899713
8918734343
0303664831
4167173695
9008532934
3463773030
5554420450
8613586267
322296174
000276467
05772228
3298331
0850015
08647

0239

7839

05766820
67817175
8715348
173739
0531

427

77

3




K1(28)
K1(29}
K1{30]}
KL{31)
KL{32)
K1(33)
K1(34)
KL1{35)
K1(36)
K137}
K1{38)
K1(39}

K1{40})

"

(-12)
{-13)
(-13)
{~141)
-14)
{~14)
{-15)
{(-15)
{~16])
{-16)
{(~17})
{(~17}

(-181)

1653400107
5995740321
2167732001
7841899609
2838399271
1327891712
3724169287
1349917834
4895193726
1775851955
6444785880
2339733402

8497131954

33203999344
2388098821
8915454248
8340633765
9746694948
20716882037
1688802033
2011356861
8349687557
1568702218
4236983801
6806734366

8610386507

1462298275
2399888671
6723783361
5716182788
3539496827
7066727704
0696197417
8652451760
9371723585
3204925550
4822553593
8937455870

7682324316

0378841039
8634305532
6165090175
686159208
96263776279
7791852206
6357215676
1296181659
6673824869
8574229941
2174751441
1181007639

6963652805

0378425816
2708742181
6292256212
3817835612
3039879613
6539631148
8603554574
0704395280
4649024514
3493089439
1460913814
1939201863

4347713490

5566661041
0662724294
2074133587
8221355805
2003144219
5849875528
8511756650
6184750159
8699173351
0676060693
2873386864
0436838817

8675228963

6831880351 170

2354687537 6

53174422
32933

3
903349847
644813589
6725406
B472167
242720
55693
1419

110




